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Why do buildings overheat? 

• Energy balance 
 

• Heat in = heat lost  
 

• Heat in = heat lost + heat rejection  
 

• Short term – hourly, daily 
• Long term – weekly or longer 
 

Direct solar gains  
through glazing 

Solar gains  
conducted through fabric.  
Re-radiated and convected  

internally 

Internal gains from  
services; DHW system, lights, etc. 

Internal gains from occupants,  
occupant activities and  
white/electrical goods 

Ventilation  
and infiltration  
of outside air 

© NS Curtis 



What is overheating? 

• Thermal comfort or health?  
• Thermal comfort is relatively well defined 
• Heat stress is also relatively well defined 
• Health impacts of long term excess heat are not well defined 
 

• Heat waves or chronic overheating ? 
 

• Sleep – the time the body recovers and rejuvenates.  
• Residents balance the impact of heat against the impact of 

actions taken to relieve the overheating. 
 
 
 

 



GHA Tool 

• Not a spreadsheet! 
• One page 
• 14 questions split into risk factors and  

mitigation measures 
• Simple scoring 
• Recommendations based on scoring 
• FREE to download 
• Comprehensive guidance notes 

provided 
 



GHA Tool – accompanying guidance 
• Why? 
• Scoring 
• Mitigation 
• References 

 



TM59 

• Launched in June 2017 
• Prescriptive methodology 
• Focuses on naturally ventilated (free 

running) homes 
• Two Criteria: 

1. adaptive thermal comfort tested in 
all rooms 

2. additional night time hours of 
exceedance test for bedrooms 

 



TM59 - Presenting results 

Example results 

Zone Name
Occupied 
Summer 

Hours

Max. 
Exceedable 

Hours

Criterion 
1: #Hours 
Exceeding 
Comfort 

Range

Annual 
Night 

Occupied 
Hours for 
Bedroom

Max 
Exceedable 

Night 
Hours

Criterion 2: 
Number of 

Night Hours 
Exceeding 
26 °C for 

Bedrooms.

Result

A3_Bed1 3672 110 34 3285 32 27 Pass
A3_Bed2 3672 110 34 3285 32 28 Pass
A3_Kitchen/Living 1989 59 71 N/A N/A N/A Fail
A4_Bed1 3672 110 44 3285 32 38 Fail
A4_Bed2 3672 110 41 3285 32 38 Fail
A4_Kitchen/Living 1989 59 167 N/A N/A N/A Fail
B21_Bed1 3672 110 78 3285 32 26 Pass
B21_Kitchen 1989 59 40 N/A N/A N/A Pass
B21_Living 1989 59 149 N/A N/A N/A Fail
B22_Bed1 3672 110 45 3285 32 37 Fail
B22_Bed2 3672 110 68 3285 32 38 Fail
B22_Bed3_single 3672 110 72 3285 32 32 Pass
B22_Kitchen/Living 1989 59 80 N/A N/A N/A Fail

Room Use

Bedroom
Bedroom
Living Room / Kitchen
Bedroom
Bedroom
Living Room / Kitchen
Bedroom
Living Room / Kitchen
Living Room / Kitchen
Bedroom
Bedroom
Bedroom
Living Room / Kitchen



Reducing Overheating Risk 

• Windows are the key 



Barriers to windows opening 

• Noise 
• Security 
• Health and safety 
• Air quality 



How does AVOG help? 
• When is it too noisy to rely on 

opening windows? 
• Is that on all facades? 
• Is that at all times of day and 

night? 
• What if windows were only 

partially open? 
• Define partially open 
• Are there passive measures that 

would help? 
Removing the option to rely on 
opening windows to reduce 
overheating has huge implications 

 



Key mitigations 

• Noise: 
• Design apartments with dual aspect and locate bedrooms away 

from noisy facades 
• Acoustic barriers around site (trees, fences etc) 
• Utilising balconies – solid balustrades and noise absorbing 

materials 
• Acoustic vents and ceiling fans 
• MVHR rarely sufficient for overheating purge 
• Mechanical cooling BUT 

• Can make microclimate worse for neighbours 
• Potential for coolth poverty 

 



Investigating cases of overheating 

• What is the temperature within 
the dwelling? 
• Max and min – diurnal variation 
• Duration – normally 3 week sample 

• What are the sources of heat? 
• How does that square with the ERs, 

etc? 
• What were the design means of 

heat rejection? 
• Are they effective? 
• Are they reasonable? 

• HHSRS / Homes (Fitness for Human 
Habitation) Act 2018 
 



Reducing Overheating AND Noise risks 

Acousticians and overheating risk analysists 
need to: 
• Read and understand each others reports 
• Support and respect each others findings 
• Have a conversation about the relative risks and 

potential mitigation measures 
• Define thresholds at which either risk becomes 

unacceptable 
 

The bottom line is ensuring occupants are 
safe and comfortable in their own homes. 
It’s challenging.. but 



The End 
 
Thank you for listening! 
 
Susie Diamond 
www.inklingllp.com 
       : @InklingLLP 
Check out our free biscuits offer: www.inklingllp.com/free-biscuits  
 
Mich Swainson 
HVAC Engineering 
enquiries@bre.co.uk 
www.bregroup.com 
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